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(57)Abstract: 

PROBLEM TO BE SOLVED: To detect battery 
remainder more accurately. 

SOLUTION: A current detector 3 detects the charge 
current and/or discharge current of a battery 1. A first 
A/D converter 8 converts the output of the current 
detector 3 into a digital value. A first storage 10 
stores the current output of the first A/D converter 8, 
and outputs the value being one period before of the 
first A/D converter 8. A first subtractor 12 subtracts 
the output of the first storage 10 from the current 
output of the first A/D converter 8. A voltage detector 
7 detects the voltage across the terminals of the 
battery 1 as an electric signal. A second A/D 
converter 9 converts the output of the voltage 
detector 7 into a digital value. A second storage 1 1 stores the current output of the second 
A/D converter 9, and outputs a value being one period before of the second A/D converter 
9. A second subtractor 13 subtracts the output of the second storage 1 1 from the current 
output of the second A/D converter 9. A divider 14 outputs the internal resistance value of 
the battery 1 . A multiplier 14' performs multiplication of a constant number for correcting a 
conversion ratio. An internal resistance-battery remainder converter 15 obtains battery 
remainder. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the dc-battery residue detection equipment which 

detects a dc-battery residue. 

[0002] 

[Description of the Prior Art] Drawin g 5 is the block diagram showing the dc-battery residue 
detection equipment concerning the conventional technique. As shown in this drawing, the current 
detector 3 detects charge and the discharge current of the above-mentioned dc-battery 1 from the 
circuit which carried out parallel connection of charging equipment T which charges the load 2 or 
the above-mentioned dc-battery 1 which acts with the power of a dc-battery 1 and the above- 
mentioned dc-battery, or its both to the above-mentioned dc-battery 1, and outputs the physical 
quantity as an electrical signal. 

[0003] A/D-converter 4' changes and outputs the analog output value of the above-mentioned current 
detector 3 to digital value the period T of arbitration. An integrator 4 integrates with the digital 
output value of above-mentioned AID converter 4, and computes it as charge of the above- 
mentioned dc-battery 1, and a current integrated value of the discharge current. The 1st constant 
machine 6 gives the rate capacity of time amount in 100% charge condition of the above-mentioned 
dc-battery 1. 

[0004] A divider 5 is **(ed) with the value which the constant machine 6 of the above-mentioned 1st 
gives the output of the above-mentioned integrator 4. The 2nd constant machine 32 gives the initial 
value of a dc-battery residue value. An adder 31 adds the output of the above-mentioned divider 5, 
and the output of the 2nd constant machine 32. Conventional dc-battery residue detection equipment 
outputs the output of an adder 3 1 as a rate of a dc-battery residue to a charge condition 100%. 
[0005] With the above-mentioned conventional technique, calculation of a dc-battery residue 
requires a line only by detecting charge and the discharge current of the above-mentioned dc-battery 
1. 

[0006] According to this conventional technique, there are the following problems. Since a dc- 
battery residue decreases by the self-discharge in a dc-battery 1 even if all the energy computed from 
the detected current by generation of heat by the chemical reaction in a conductor or a dc-battery 1 
etc. is not charged by the dc-battery 1 and the discharge current from a dc-battery 1 is OA, the error 
of a dc-battery residue is taken to the passage of timq, and becomes large. 
[0007] 

[Problem(s) to be Solved by the Invention] Dc-battery residue detection equipment in which dc- 
battery residue derivation of high degree of accuracy is more possible is desired. 
[0008] The object of this invention is offering the dc-battery residue detection equipment which can 
detect a dc-battery residue to high degree of accuracy more. 

[0009] Other objects of this invention are offering the dc-battery residue detection equipment which 
can obtain the dc-battery residue rate which controlled amplification of the detection error 
accompanying time amount progress. 

[0010] Even if the object of further others of this invention has the small amount of value changes 
which the current of a dc-battery or the electrical potential difference detected and is the case where 
it is moreover influenced of a disturbance noise, it is offering the dc-battery residue detection 
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equipment which can mitigate a detection error. 

[001 1] Even if the object of further others of this invention has the small amount of value changes 
which could obtain the dc-battery residue rate which controlled amplification of the detection error 
accompanying time amount progress, and the current or the electrical potential difference detected 
and is the case where it is moreover influenced of a disturbance noise, it is offering the dc-battery 
residue detection equipment which can mitigate the detection error. 
[0012] 

[Means for Solving the Problem] The The means for solving a technical problem is expressed as 
follows. The account of ** of a number, the notation, etc. is carried out to the technical matter of the 
claim response under the expression. Although the number, a notation, etc. clarify relation 
corresponding to coincidence - between the technical matter corresponding to a claim, and the 
technical matter of at least one gestalt in the plurality and gestalt of operation, they are not to show 
that the technical matter corresponding to a claim is limited to the technical matter of the gestalt of 
operation. 

[0013] The dc-battery residue detection equipment of this invention is equipped with the internal 
resistance derivation section (3 -14') which detects the residue of a dc-battery (1) and which is dc- 
battery residue detection equipment and asks for the internal resistance of said dc-battery (1) as 
instantaneous value, and the dc-battery residue derivation section (15) which calculates the residue 
of said dc-battery (1) based on said internal resistance. 

[0014] In the dc-battery residue detection equipment of this invention, said internal resistance 
derivation section (3-14 1 ) derives said internal resistance based on the variation (deltal) of the 
charging current of said dc-battery (1), and/or the discharge current, and the variation (deltaV) of the 
electrical potential difference of said dc-battery (1). 

[0015] The internal resistance derivation section which the dc-battery residue detection equipment of 
this invention is dc-battery residue detection equipment which detects the residue of a dc-battery (1), 
and asks for the internal resistance of said dc-battery (1) as instantaneous value (3-14*), The 1st dc- 
battery residue derivation section which calculates the residue of said dc-battery (1) as the 1st 
residue value based on said internal resistance (15), The 2nd dc-battery residue derivation section 
which calculates the residue of said dc-battery (1) as the 2nd residue value based on the integrated 
value which comes to integrate the detection value of the charging current of said dc-battery (1), 
and/or the discharge current (4-31), The averaging section (30) which detects the average value of 
said 1st residue value and said 2nd residue value as a residue of said dc-battery (1) is provided. 
[0016] The dc-battery residue detection equipment of this invention is dc-battery residue detection 
equipment which detects the residue of a dc-battery (1). The variation of the charging current of said 
dc-battery (1), and/or the discharge current (deltal), The internal resistance derivation section which 
derives the internal resistance of said dc-battery (1) as instantaneous value based on the variation 
(deltaV) of the electrical potential difference of said dc-battery (1) (3-14 f ), The dc-battery residue 
derivation section which answers a control signal and calculates the residue of said dc-battery (1) 
based on said internal resistance (23), The variation of the charging current of said dc-battery (1), 
and/or the discharge current (deltal), The 1st judgment section which compares the 1st threshold set 
up beforehand and judges whether the variation (deltal) of said charging current and/or the discharge 
current is larger than said 1st threshold (18), The variation (deltaV) of the electrical potential 
difference of said dc-battery (1) is compared with the 2nd threshold set up beforehand. The 2nd 
judgment section which judges whether the variation (deltaV) of said electrical potential difference 
is larger than said 2nd threshold (19), Based on the judgment result of said 1st judgment section (18), 
and the judgment result of said 2nd judgment section (19), the control signal generation section (22) 
which outputs said control signal to said dc-battery residue derivation section (23) is provided. 
[0017] The dc-battery residue detection equipment of this invention is dc-battery residue detection 
equipment which detects the residue of a dc-battery (1). The variation of the charging current of said 
dc-battery (1), and/or the discharge current (deltal), The internal resistance derivation section which 
derives the internal resistance of said dc-battery (1) as instantaneous value based on the variation 
(deltaV) of the electrical potential difference of said dc-battery (1) (3-14'), The 1st dc-battery residue 
derivation section which answers a control signal and calculates the residue of said dc-battery (1) as 
the 1st residue value based on said internal resistance (23), The variation of the charging current of 
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said dc-battery (1), and/or the discharge current (deltal), The 1st judgment section which compares 
the 1st threshold set up beforehand and judges whether the variation (deltal) of said charging current 
and/or the discharge current is larger than said 1st threshold (18), The variation (deltaV) of the 
electrical potential difference of said dc-battery (1) is compared with the 2nd threshold set up 
beforehand. The 2nd judgment section which judges whether the variation (deltaV) of said electrical 
potential difference is larger than said 2nd threshold (19), The control signal generation section 
which outputs said control signal to said 1st dc-battery residue derivation section (23) based on the 
judgment result of said 1st judgment section (18), and the judgment result of said 2nd judgment 
section (19) (22), The 2nd dc-battery residue derivation section which calculates the residue of said 
dc-battery (1) as the 2nd residue value based on the integrated value which comes to integrate the 
detection value of the charging current of said dc-battery (1), and/or the discharge current (4-31), 
The averaging section (30) which detects the average value of said 1st residue value and said 2nd 
residue value as a residue of said dc-battery (1) is provided. 

[0018] The current detector which the dc-battery residue detection equipment of this invention 
detects the charging current and the discharge current of a dc-battery (1), and is outputted (3), The 
1st A/D converter which changes and outputs the analog output value of said current detector (3) to 
digital value with the period (T) of arbitration (8), The 1st storage which memorizes the current 
output of said 1 st A/D converter (8), and outputs the value in front of 1 period rather than current [ of 
said 1st A/D converter (8) / said ] (10), The 1st subtracter which subtracts the output of said 1st 
storage (10) from said current output of said 1st A/D converter (8) (12), The electrical-potential- 
difference detector (7) which detects the electrical potential difference of said dc-battery (1), and the 
2nd A/D converter which changes and outputs the analog output value of said electrical-potential- 
difference detector (7) to digital value the period T of arbitration (9), The 2nd storage which 
memorizes the current output of said 2nd A/D converter (9), and outputs the value in front of 1 
period rather than current [ of said 2nd A/D converter (9) / said ] (1 1), The 2nd subtracter which 
subtracts the output of said 2nd storage (11) from said current output of said 2nd A/D converter (9) 

(13) , The divider which outputs the internal resistance value of said dc-battery (1) by **(ing) the 
output value of said 2nd subtracter (13) with the output value of said 1st subtracter (12) (14), 
Constant **** which multiplies by the constant multiple which amends the output of said divider 

(14) based on the conversion ratio in said current detector (3) and an electrical-potential-difference 
detector (7) (14), The internal resistance-dc-battery residue converter (15) which changes the output 
of said constant **** (14) into a dc-battery residue from the known internal resistance-dc-battery 
residue property given beforehand is provided. 

[0019] The integrator which integrates with the output of said 1st A/D converter (8), and is further 
computed in the dc-battery residue detection equipment of this invention as charge of said dc-battery 
(1), and a current integrated value of the discharge current (4), The 1st constant machine which gives 
the rate capacity of time amount in 100% charge condition of said dc-battery (1) (6), The 2nd divider 
which ** the output of said integrator (4) with the value which said 1st constant machine (6) gives 
(5), The adder (31) adding the output of said 2nd divider (5) and the output of the 2nd constant 
machine (32) which gives the initial value of a dc-battery residue value, and the averaging machine 
which calculates the average of the output of said adder (31) and the output of said internal 
resistance-dc-battery residue converter (15) are provided. 

[0020] The 1st absolute value converter which outputs the absolute value of the output of the 1st 
subtracter (12) further in the dc-battery residue detection equipment of this invention (16), The 1st 
constant machine which gives the threshold forjudging the validity or the invalid of charge of said 
dc-battery (1) determined from the noise level under the environment used, and the variation of the 
discharge current (20), The 1st comparator which compares the output of said 1st absolute value 
converter (16) with said threshold which said 1st constant machine (20) gives, and judges validity 
and an invalid (18), The 2nd absolute value converter which outputs the absolute value of the output 
of said 2nd subtracter (13) (17), The 2nd constant machine which gives the threshold forjudging the 
validity or the invalid of variation of said dc-battery (1) determined from the noise level under the 
environment used (21), [ of an electrical potential difference ] The 2nd comparator which compares 
the output of said 2nd absolute value converter (17) with said threshold which said 2nd constant 
machine (21) gives, and judges validity and an invalid (19), The judgment machine judged to be 
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effective only when both of outputs of said 1st comparator (18) and 2nd comparator (19) are validity 
(22), The divider which outputs the internal resistance value of said dc-battery (1) by **(ing) the 
output value of said 2nd subtractor (13) with the output value of said 1st subtractor (12) (14), 
Constant **** which multiplies by the constant multiple which amends the output of said divider 
(14) based on the conversion ratio in said current detector (3) and said electrical-potential-difference 
detector (7) (14'), The output of said constant **** (14 1 ) is changed into a dc-battery residue from 
the known internal resistance-dc-battery residue property given beforehand. The internal resistance- 
dc-battery residue converter which makes an invalid said changed output when the output of said 
judgment machine (22) is invalid, and outputs said changed output as it is when effective (23), When 
the output of said judgment machine (22) is effective, storage and its value are outputted for the 
output signal of said internal resistance-dc-battery residue converter (23), and when the output of 
said judgment machine (22) is invalid, the 3rd- storage (24) which outputs said memorized value is 
provided. 

[0021] The integrator which integrates with the output of said 1st A/D converter (8), and is 
computed in the dc-battery residue detection equipment of this invention as charge of said dc-battery 
(1), and a current integrated value of the discharge current (4), The 1st constant machine which gives 
the rate capacity of time amount in 100% charge condition of said dc-battery (1) (6), The 1st divider 
which ** the output of said integrator (4) with the value which said 1st constant machine (6) gives 
(5), The adder (31) adding the output of said 1st divider (5) and the output of the 4th constant 
machine (32) which gives the initial value of a dc-battery residue value, and the averaging machine 
(30) which calculates the average of the output of said adder (31) and the output of said 3rd storage 
(24) are provided. 
[0022] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to an accompanying drawing. 

[0023] (Gestalt of the 1st operation) Drawing 1 is drawing showing the gestalt of operation of the 1st 
of the dc-battery residue detection equipment of this invention. In addition, in drawing explained 
below, the same sign shall be given to the part which is common in drawing 5 . 
[0024] As shown in this drawing, parallel connection of charging equipment T which charges the 
load 2 or the above-mentioned dc-battery 1 which acts with the power of the above-mentioned dc- 
battery 1, or its both is carried out to the dc-battery 1. 

[0025] The current detector 3 detects charge and the discharge current of the above-mentioned dc- 
battery 1, and outputs the physical quantity as an electrical signal. 

[0026] 1st A/D converter 8 changes and outputs the analog output value of the above-mentioned 
current detector 3 to digital value the period T of arbitration. The 1st storage 10 memorizes the 
current output of 1st A/D converter 8 of the above-mentioned, and outputs the value in front of 1 
period of 1st A/D converter 8 of the above-mentioned. The 1st subtractor 12 subtracts the output of 
the 1st storage 10 of the above-mentioned from the current output of 1st A/D converter 8 of the 
above-mentioned. 

[0027] The electrical-potential-difference detector 7 detects the terminal voltage value of the above- 
mentioned dc-battery 1 as an electrical signal. 2nd A/D converter 9 changes and outputs the analog 
output value of the above-mentioned electrical-potential-difference detector 7 to digital value the 
period T of arbitration. The 2nd storage 1 1 memorizes the current output of 2nd A/D converter 9 of 
the above-mentioned, and outputs the value in front of 1 period of 2nd A/D converter 8 of the above- 
mentioned. The 2nd subtractor 13 subtracts the output of the 2nd storage 1 1 of the above-mentioned 
from the current output of 2nd A/D converter 9 of the above-mentioned. 

[0028] A divider 14 outputs the internal resistance value of the above-mentioned dc-battery 1 by ** 
(ing) the output value of the 2nd subtractor 13 of the above-mentioned with the output value of the 
1st subtractor 12 of the above-mentioned. Constant **** 14' multiplies the output of the above- 
mentioned divider 14 by the constant multiple which amends the conversion ratio in the above- 
mentioned current detector 3 and the electrical-potential-difference detector 7. The internal 
resistance-dc-battery residue transducer 15 is changed into a dc-battery residue from known internal 
resistance / dc-battery residue property of having given beforehand the output of above-mentioned 
constant **** 14\ 
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[0029] Next, actuation of the 1st operation gestalt is explained. 

[0030] For example, the current detectors 3, such as CT and shunt resistance, take out discharge of a 
dc-battery 1, and the current value of the charging current as an electrical-potential-difference value 
of arbitration. The electrical-potential-difference value is changed into digital value with 1st A/D 
converter 8. Above-mentioned A/D converter 8 is repeatedly changed by sampling period T. 
[0031] Next, one of the current output values of above-mentioned A/D converter 8 is once 
accumulated in the 1st storage 10. Moreover, one of the current output values (temporarily referred 
to as II) of another A/D converter 8 becomes the input of the 1st subtractor 12. The discharge and 
the charging current value (temporarily referred to as 10) of a dc-battery 1 which were further 
sampled in front of one period (T) from the 1st store 10 of the above-mentioned are inputted into a 
subtractor 12. In the 1st regulator 12, 11-10 is computed and the result is outputted as current 
variation deltal. 

[0032] One of the current output values of above-mentioned A/D converter 9 is once similarly 
accumulated in the 1st storage 1 1 about an electrical potential difference. Moreover, one of the 
current output values (temporarily referred to as VI) of another A/D converter 9 becomes the input 
of the 2nd subtractor 13. The electrical-potential-difference value (temporarily referred to as V0) of 
the dc-battery 1 further sampled in front of one period (T) from the 2nd store 1 1 of the above- 
mentioned is inputted into a subtractor 13. In the 2nd regulator 13, VI -V0 is computed and the result 
is outputted as electrical-potential-difference variation deltaV. 

[0033] From the above-mentioned current variation deltal and the above-mentioned electrical- 
potential-difference variation deltaV, delta V/delta I is computed with a divider 14. Moreover, the 
output of a divider 14 is multiplied by the constant multiple which amends the conversion ratio in the 
above-mentioned current detector 3 and the electrical-potential-difference detector 7 by constant 
**** p or example, the detection ratio of the current detector 3 will multiply by 4/10 in constant 
**** 14', if the detection ratios of 10 A/V and the electrical-potential-difference detector 7 are 4 
V/V. 

[0034] Therefore, the output of constant **** 14 f serves as an internal resistance value of a dc- 
battery 1 . Although an internal resistance value and a dc-battery residue change with each dc- 
batteries, they have the relation of 1 : 1, acquire the relation beforehand, and derive a dc-battery 
residue (current dc-battery charge capacity [ as opposed to 100% charge capacity generally ] 
comparatively) by the internal resistance-dc-battery residue transducer 15 using the property. 
[0035] If the internal resistance-dc-battery residue transducer 15, for example, the data in which the 
above-mentioned property is shown as a table, is accumulated, the dc-battery residue rate 
corresponding to the computed internal resistance value can be derived. In addition, when the 
computed internal resistance value does not agree with the internal resistance value which exists in a 
table, it cannot be overemphasized that it complements using the rate from a value before and after 
inserting the computed internal resistance value. 

[0036] According to the 1st operation gestalt, the dc-battery residue by instantaneous value can be 
derived, and even when measuring over long duration, amplification with error can be controlled. 
[0037] (Gestalt of the 2nd operation) Drawing 2 is drawing showing the gestalt of the 2nd operation 
at the time of changing the configuration of the dc-battery residue detection equipment of drawing 
1 . In addition, in drawing explained below, the explanation which gives the same sign to the part 
which is common in drawing 1 , and overlaps is omitted. 

[0038] Drawing 2 shows the 2nd operation gestalt of the dc-battery residue detection equipment of 
this invention. The 2nd operation gestalt combines the above-mentioned 1 st operation gestalt and the 
conventional technique. 

[0039] In addition to the 1st operation gestalt shown in drawing 1 , the 2nd operation gestalt 
possesses an integrator 4, the 1st constant machine 6, the 2nd divider 5, an adder 31, and the 
averaging machine 30 further. 

[0040] An integrator 4 integrates with the output of A/D converter 8, and computes it as charge of 
the above-mentioned dc-battery 1, and a current integrated value of the discharge current. The 1st 
constant machine 6 gives the rate capacity of time amount in 100% charge condition of the above- 
mentioned dc-battery 1. The 2nd divider 5 is **(ed) with the value which the constant machine 6 of 
the above-mentioned 1st gives the output of the above-mentioned integrator 4. An adder 31 adds the 
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output of the 2nd divider 5 of the above-mentioned, and the output of the 2nd constant machine 32 
which gives the initial value of a dc-battery residue value. The averaging machine 30 calculates the 
average of the output of the internal resistance-dc-battery residue converter 15 which are the output 
of the above-mentioned adder 31, and the final output of the 1st operation gestalt. 
[0041] Next, actuation of the 2nd operation gestalt is explained. The 2nd operation gestalt shown in 
drawing 2 combines the conventional method with the 1st operation gestalt shown in drawing 1 . 
[0042] An integrator 4 is integrated with the output of 1st A/D converter 8. In residue derivation of a 
dc-battery, the unit of the time amount with which it generally integrates is 1 hour, for example, if it 
discharges for 60 seconds by 60A, if a current integrated value expresses the discharge direction with 
negative, it will become -60Ax60 second /60 minute /60 second — 1 Ah. However, since it does not 
normalize in this phase, the reduced property of -lAh will be outputted. 

[0043] charge or the discharge current was converted into the electrical-potential-difference value of 
arbitration with the electrical-potential-difference value 3 which is equivalent to the capacity 
(generally rated capacity of a dc-battery) of 100% charge condition of a dc-battery in a divider 5 in 
the output of this integrator 4, i.e., a current detector, ~ said — a division is done with the value 
converted by the ratio. 

[0044] The rate (henceforth 1st dc-battery residue rate) of expressing the current dc-battery residue 
to the 1st dc-battery rated capacity with applying the output value of this divider 5 and the residue 
initial value given with the 2nd constant vessel 32 with an adder 3 1 is drawn. 
[0045] The dc-battery residue rate which controlled that an error expanded the average of the rate 
(henceforth 2nd dc-battery residue rate) which shows the output of the internal resistance-dc-battery 
residue transducer 15 used as the final output of the 1st operation gestalt shown in drawing 1 , i.e., 
the present dc-battery residue to the 2nd dc-battery rated capacity, and the 1st dc-battery residue rate 
by asking with the averaging vessel 30 along with the time-amount progress which was the technical 
problem of the conventional technique is obtained. 

[0046] (3rd operation gestalt) Drawing 3 shows the 3rd operation gestalt of the dc-battery residue 
equipment of this invention. 

[0047] With the 3rd operation gestalt, the function to judge the validity or the invalid of a value 
calculated by the electrical potential difference of a dc-battery 1 and the variation of a current in the 
above-mentioned 1st operation gestalt was given. 

[0048] In addition to the 1st operation gestalt shown in drawin g 1 , the 3rd operation gestalt 
possesses the 1st absolute value converter 16, the 1st constant machine 20, the 1st comparator 18, the 
2nd absolute value converter 17, the 2nd constant machine 21, the 2nd comparator 19, the judgment 
machine 22, a divider 14, constant **** 14 1 , the internal resistance-dc-battery residue converter 23, 
and the 3rd storage 24 further. 

[0049] The 1st absolute value converter 16 outputs the absolute value of the output of the 1st 
subtracter 12. The 1st constant machine 20 gives the threshold which judges the validity or the 
invalid of charge of the above-mentioned dc-battery 1 determined from the noise level under the 
environment used, and the variation of the discharge current. The 1st comparator 18 compares the 
output of the absolute value converter 16 of the above-mentioned 1st with the threshold which the 
constant machine 20 of the above-mentioned 1st gives, and judges validity and an invalid. 
[0050] The 2nd absolute value converter 17 outputs the absolute value of the output of the 2nd 
subtracter 13. The 2nd constant machine 21 gives the threshold which judges the validity or the 
invalid of variation of the above-mentioned dc-battery 1 determined from the noise level under the 
environment used. [ of an electrical potential difference ] The 2nd comparator 19 compares the 
output of the absolute value converter 17 of the above-mentioned 2nd with the threshold which the 
constant machine 21 of the above-mentioned 2nd gives, and judges validity and an invalid. 
[0051] It is judged that the judgment machine 22 is effective only when both of outputs of the 1st 
comparator 18 of the above-mentioned and the 2nd comparator 19 are validity. A divider 14 outputs 
the internal resistance value of the above-mentioned dc-battery 1 by **(ing) with the output value of 
the 1st subtracter 12 in which the output value of the 2nd subtracter 13 shown with the 1st operation 
gestalt was shown with the 1st operation gestalt. Constant **** 14' multiplies the output of the 
above-mentioned divider 14 by the constant multiple which amends the conversion ratio in the 
above-mentioned current detector 3 and the electrical-potential-difference detector 7. 
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[0052] The internal resistance-dc-battery residue transducer 23 is changed into a dc-battery residue 
from the known internal resistance-dc-battery residue property of having given beforehand the 
output of above-mentioned constant **** \4\ when the output of the above-mentioned judgment 
machine 22 is invalid, it makes an invalid the changed output, and when effective, it outputs the 
changed output as it is. The 3rd store 24 outputs the value which outputted storage and its value, and 
has memorized the output signal of the above-mentioned internal resistance-dc-battery residue 
converter 23 when the output of the above-mentioned judgment machine 22 is invalid, when the 
output of the above-mentioned judgment machine 22 is effective. 
[0053] Next, actuation of the 3rd operation gestalt is explained. 

[0054] The 3rd operation gestalt shown in drawing 3 gives the function to judge the validity or the 
invalid of a value calculated by the electrical potential difference of a dc-battery 1, and the variation 
of a current in the 1st operation gestalt shown in drawing 1 . 

[0055] In addition to what was shown with the 1st operation gestalt, the absolute value of the output 
of the 1st subtracter 12 is calculated by the 1st absolute value converter 16. The value and the 1st 
comparator 18 which the 1st constant machine 20 gives compare this output, if the output of the 1st 
absolute value converter 16 is larger than a threshold — validity — if small, it will be judged as an 
invalid. 

[0056] Moreover, in an electrical potential difference, the absolute value of the output of the 2nd 
subtractor 9 is similarly calculated by the 2nd absolute value converter 17. The value and the 2nd 
comparator 19 which the 2nd constant machine 21 gives compare this output, if the output of the 2nd 
absolute value converter 17 is larger than a threshold - validity - if small, it will be judged as an 
invalid. 

[0057] When above-mentioned current variation and electrical-potential-difference variation are both 
a share effect, the signal with which the judgment machine 22 shows validity to the internal 
resistance-dc-battery residue converter 23 and the 3rd storage 24 is given. Moreover, if either is also 
invalid, the signal with which the judgment machine 22 shows an invalid to the internal resistance- 
dc-battery residue converter 23 and the 3rd storage 24 will be given. 

[0058] The internal resistance-dc-battery residue transducer 23 which received the invalid signal 
cancels the dc-battery residue rate drawn with the current sampling period. When a valid signal is 
received, the dc-battery residue rate drawn with the current sampling period is outputted to the 3rd 
storage 24. The 3rd storage 24 which received the invalid signal continues and outputs the value 
outputted before 1 period. When a valid signal is received, the dc-battery residue rate which the 
internal resistance-dc-battery residue transducer 23 outputted is memorized and outputted. 
[0059] According to this operation gestalt, even when the variation of a current or an electrical 
potential difference is small, and influenced of a disturbance noise, the error can be mitigated. 
[0060] (The 4th operation gestalt) Drawing 4 shows the 4th operation gestalt of the dc-battery 
residue detection equipment of this invention. The 4th operation gestalt combines the above- 
mentioned 3rd operation gestalt and the conventional technique. In addition to the 3rd operation 
gestalt shown in drawing 3 , this invention possesses an integrator 4, the 1st constant machine 6, the 
1st divider 5, an adder 31, and the averaging machine 30. 

[0061] An integrator 4 integrates with the output of 1st A/D converter 8, and computes it as charge 
of the above-mentioned dc-battery 1, and a current integrated value of the discharge current. The 1st 
constant machine 6 gives the rate capacity of time amount in 100% charge condition of the above- 
mentioned dc-battery 1. The 1st divider 5 is **(ed) with the value which the constant machine 6 of 
the above-mentioned 1st gives the output of the above-mentioned integrator 4. An adder 31 adds the 
output of the 1st divider 5 of the above-mentioned, and the output of the 4th constant machine 32 
which gives the initial value of a dc-battery residue value. The averaging machine 30 calculates the 
average of the output of the 3rd storage 24 which is the output of the above-mentioned adder 31, and 
the final output of the 3rd operation gestalt. 

[0062] Next, actuation of the 4th operation gestalt is explained. The 4th operation gestalt shown in 
drawing 4 combines the conventional method with the 3rd operation gestalt shown in drawing 3 . 
[0063] An integrator 4 is integrated with the output of the 1st same A/D converter 8 as what was 
shown with the 3rd operation gestalt. In residue derivation of a dc-battery, the unit of the time 
amount with which it generally integrates is 1 hour, for example, if it discharges for 60 seconds by 
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60A, if a current integrated value expresses the discharge direction with negative, it will become - 
60Ax60 second /60 minute /60 second =-1 Ah. However, since it does not normalize in this phase, 
the reduced property of -1 Ah will be outputted. 

[0064] charge or the discharge current was converted into the electrical-potential-difference value of 
arbitration with the electrical-potential-difference value 3 which is equivalent to the capacity 
(generally rated capacity of a dc-battery) of 100% charge condition of a dc-battery in a divider 5 in 
the output of this integrator 4, i.e., a current detector, — said — a division is done with the value 
converted by the ratio. The rate (henceforth 1st dc-battery residue rate) of expressing the current dc- 
battery residue to the 1st dc-battery rated capacity with applying the output value of this divider 5 
and the residue initial value given with the 4th constant vessel 32 with an adder 31 is drawn. 
[0065] The average of the rate (henceforth 2nd dc-battery residue rate) which shows the output of the 
3rd store 24 used as the final output of the 3rd operation gestalt shown in drawing 3 , i.e., the present 
dc-battery residue to the 2nd dc-battery rated capacity, and the 1st dc-battery residue rate is 
calculated. The dc-battery residue rate which controlled that an error was expanded by this along 
with the time amount progress which was the technical problem of the conventional technique 
according to the 4th operation gestalt is obtained. Moreover, the error can be mitigated, when the 
variation of a current or an electrical potential difference is small, and even when being influenced of 
a disturbance noise. 
[0066] 

[Effect of the Invention] Since according to this invention the dc-battery residue by instantaneous 
value is drawn and amplification of the detection error of a dc-battery residue was controlled as 
explained above, a dc-battery residue is more detectable to high degree of accuracy. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Dc-battery residue detection equipment equipped with the internal resistance derivation 
section which detects the residue of a dc-battery and which is dc-battery residue detection equipment 
and asks for the internal resistance of said dc-battery as instantaneous value, and the dc-battery 
residue derivation section which calculates the residue of said dc-battery based on said internal 
resistance. 

[Claim 2] It is dc-battery residue detection equipment with which said internal resistance derivation 
section derives said internal resistance in dc-battery residue detection equipment according to claim 
1 based on the variation of the charging current of said dc-battery, and/or the discharge current, and 
the variation of the electrical potential difference of said dc-battery. 

[Claim 3] The internal resistance derivation section which detects the residue of a dc-battery and 
which is dc-battery residue detection equipment and asks for the internal resistance of said dc-battery 
as instantaneous value, The 1st dc-battery residue derivation section which calculates the residue of 
said dc-battery as the 1st residue value based on said internal resistance, The 2nd dc-battery residue 
derivation section which calculates the residue of said dc-battery as the 2nd residue value based on 
the integrated value which comes to integrate the detection value of the charging current of said dc- 
battery, and/or the discharge current, Dc-battery residue detection equipment possessing the average- 
value calculation section which detects the average value of said 1st residue value and said 2nd 
residue value as a residue of said dc-battery. 

[Claim 4] It is dc-battery residue detection equipment which detects the residue of a dc-battery. The 
variation of the charging current of said dc-battery, and/or the discharge current, The internal 
resistance derivation section which derives the internal resistance of said dc-battery as instantaneous 
value based on the variation of the electrical potential difference of said dc-battery, The dc-battery 
residue derivation section which answers a control signal and calculates the residue of said dc- 
battery based on said internal resistance, The 1st judgment section which compares the variation of 
the charging current of said dc-battery, and/or the discharge current with the 1st threshold set up 
beforehand, Dc-battery residue detection equipment possessing the 2nd judgment section which 
compares the variation of the electrical potential difference of said dc-battery with the 2nd threshold 
set up beforehand, and the control signal generation section which outputs said control signal to said 
dc-battery residue derivation section based on the comparison result of said 1st judgment section, 
and the comparison result of said 2nd judgment section. 

[Claim 5] It is dc-battery residue detection equipment which detects the residue of a dc-battery. The 
variation of the charging current of said dc-battery, and/or the discharge current, The internal 
resistance derivation section which derives the internal resistance of said dc-battery as instantaneous 
value based on the variation of the electrical potential difference of said dc-battery, The 1st dc- 
battery residue derivation section which answers a control signal and calculates the residue of said 
dc-battery as the 1st residue value based on said internal resistance, The 1st judgment section which 
compares the variation of the charging current of said dc-battery, and/or the discharge current with 
the 1st threshold set up beforehand, The 2nd judgment section which compares the variation of the 
electrical potential difference of said dc-battery with the 2nd threshold set up beforehand, The 
control signal generation section which outputs said control signal to said 1st dc-battery residue 
derivation section based on the comparison result of said 1st judgment section, and the comparison 
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result of said 2nd judgment section, The 2nd dc-battery residue derivation section which calculates 
the residue of said dc-battery as the 2nd residue value based on the integrated value which comes to 
integrate the detection value of the charging current of said dc-battery, and/or the discharge current, 
Dc-battery residue detection equipment possessing the average-value calculation section which 
detects the average value of said 1st residue value and said 2nd residue value as a residue of said dc- 
battery. 

[Claim 6] The current detector which detects and outputs the charging current and the discharge 
current of a dc-battery, The 1 st A/D converter which changes and outputs the analog output value of 
said current detector to digital value with the period of arbitration, The 1st storage which memorizes 
the current output of said 1st A/D converter, and outputs the value in front of 1 period rather than 
current [ of said 1st A/D converter / said ], The 1st subtracter which subtracts the output of said 1st 
storage from said current output of said 1st A/D converter, The electrical-potential-difference 
detector which detects the electrical potential difference of said dc-battery, and the 2nd A/D 
converter which changes and outputs the analog output value of said electrical-potential-difference 
detector to digital value the period T of arbitration, The 2nd storage which memorizes the current 
output of said 2nd A/D converter, and outputs the value in front of 1 period rather than current [ of 
said 2nd A/D converter / said ], The 2nd subtracter which subtracts the output of said 2nd storage 
from said current output of said 2nd A/D converter, The divider which outputs the internal resistance 
value of said dc-battery by **(ing) the output value of said 2nd subtracter with the output value of 
said 1st subtractor, Constant **** which multiplies by the constant multiple which amends the 
output of said divider based on the conversion ratio in said current detector and an electrical- 
potential-difference detector, Dc-battery residue detection equipment possessing the internal 
resistance-dc-battery residue transducer which changes the output of said constant **** into a dc- 
battery residue from the known internal resistance-dc-battery residue property given beforehand. 
[Claim 7] The integrator which integrates with the output of said 1st A/D converter, and is further 
computed in dc-battery residue detection equipment according to claim 6 as charge of said dc- 
battery, and a current integrated value of the discharge current, The 1st constant machine which 
gives the rate capacity of time amount in 100% charge condition of said dc-battery, The 2nd divider 
which ** the output of said integrator with the value which said 1st constant machine gives, Dc- 
battery residue detection equipment possessing the adder adding the output of said 2nd divider, and 
the output of the 2nd constant machine which gives the initial value of a dc-battery residue value, 
and the average-value calculation machine which calculates the average value of the output of said 
adder, and the output of said internal resistance-dc-battery residue transducer. 
[Claim 8] The 1st absolute value converter which outputs the absolute value of the output of the 1st 
subtractor further in dc-battery residue detection equipment according to claim 6, The 1st constant 
machine which gives the threshold forjudging the validity or the invalid of charge of said dc-battery 
determined from the noise level under the environment used, and the variation of the discharge 
current, The 1st comparator which compares the output of said 1st absolute value converter with said 
threshold which said 1st constant machine gives, and judges validity and an invalid, The 2nd 
absolute value converter which outputs the absolute value of the output of said 2nd subtractor, The 
2nd constant machine which gives the threshold forjudging the validity or the invalid of variation of 
said dc-battery determined from the noise level under the environment used, [ of an electrical 
potential difference ] The 2nd comparator which compares the output of said 2nd absolute value 
converter with said threshold which said 2nd constant machine gives, and judges validity and an 
invalid, The judgment machine judged to be effective only when both of outputs of said 1st 
comparator and 2nd comparator are validity, The divider which outputs the internal resistance value 
of said dc-battery by **(ing) the output value of said 2nd subtractor with the output value of said 1st 
subtractor, Constant **** which multiplies by the constant multiple which amends the output of said 
divider based on the conversion ratio in said current detector and said electrical-potential-difference 
detector, The output of said constant **** is changed into a dc-battery residue from the known 
internal resistance-dc-battery residue property given beforehand. The internal resistance-dc-battery 
residue converter which makes an invalid said changed output when the output of said judgment 
machine is invalid, and outputs said changed output as it is when effective, Dc-battery residue 
detection equipment possessing the 3rd store which outputs storage and its value for the output 
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signal of said internal resistance-dc-battery residue converter, and outputs said memorized value 
when the output of said judgment machine is invalid when the output of said judgment machine is 
effective. 

[Claim 9] The integrator which integrates with the output of said 1st A/D converter, and is computed 
in dc-battery residue detection equipment according to claim 8 as charge of said dc-battery, and a 
current integrated value of the discharge current, The 1st constant machine which gives the rate 
capacity of time amount in 100% charge condition of said dc-battery, The 1st divider which ** the 
output of said integrator with the value which said 1st constant machine gives, Dc-battery residue 
detection equipment possessing the adder adding the output of said 1st divider, and the output of the 
4th constant machine which gives the initial value of a dc-battery residue value, and the average- 
value calculation machine which calculates the average value of the output of said adder, and the 
output of said 3rd store. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is drawing showing the gestalt of operation of the 1st of the dc-battery residue 
detection equipment of this invention. 

[ Drawing 2] It is drawing showing the gestalt of the 2nd operation at the time of changing the 

configuration of the dc-battery residue detection equipment of drawing 1 . 

[Drawing 3] It is drawing showing the gestalt of the 3rd operation at the time of changing the 

configuration of the dc-battery residue detection equipment of drawing 1 . 

[Drawing 4] It is drawing showing the gestalt of the 4th operation at the time of changing the 

configuration of the dc-battery residue detection equipment of drawing 3 . 

[Drawing 5] It is drawing showing an example of conventional dc-battery residue detection 

equipment. 

[Description of Notations] 

3 Current Detector 

4 Integrator 

5 1st Divider 

6 1st Constant Machine 

7 Electrical-Potential-Difference Detector 

8 1st A/D Converter 

9 2nd A/D Converter 

10 1st Storage 

1 1 2nd Storage 

12 1st Subtractor 

13 2nd Subtractor 

14 2nd Divider 
14' Constant **** 

1 5 Internal Resistance-Dc-battery Residue Converter 

1 6 1 st Absolute Value Converter 

17 2nd Absolute Value Converter 

18 1st Comparator 

19 2nd Comparator 

20 2nd Constant Machine 

21 3rd Constant Machine 

22 Judgment Machine 

23 Internal Resistance-Dc-battery Residue Converter 

24 3rd Storage 

30 Averaging Machine 

31 Adder 

32 2nd Constant Machine 
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DRAWINGS 



[Drawing 1] 
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ful3^ 1 ©A/DSHft»©tB**«»bT«ffla'^iy7 1 -y 
©^S^l>-fiit«««©«MSSfiSk bT^ffir £«#S§ 

k> 

aWE'^vy U© 1 0 0%5fc«#!it:fctt3BtlH#gS£ 
#^.5^1©«»Si:, 

iul3«^-il©ai*^Btif3^ 1 ©^^6 s #x^ttT-l^r 
ec S!S2©|»JfS^ 
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mm 2 (DMM&Dtittitrt V7- y mmmawmmz^ 

[ft 8 ] m&m 6 E«©^ v=r U 3SSt*EBSa£ 

s i ©«*s©awj©»»«stii#-r a* i ©ie««a 

ffiffl $ ft 5 m%T(D J 4 X U ife£ * ft 5 buIB^' 

fusBSg 1 ©*^«IQfc£©Hi*i:iSirlBJB 1 ©£»«*«* 

fjfesg 2 (o«ncs©tB*©ifi««stii*"r*» 2 ©*g*f 

ffi ffl £ ft ■& sgjtg T © ^ -i X u ^; u*» e> ft* * ft 5 m IB; s 
y^'J ©«E©3Wb*©#»£&tt^fci|Wfra &» 
©U#lMBS^;t*»2©5SR»fc, 
tufBIB 2 ©|^«SQJHg©lWJkliWaJS 2 
x.5«uf3b^V%ffl51t«b*?ai> *l«fc**|j£*-33S2© 

tufBIS l tottttSfcifc 2 ©ifctt§|©tB** s il^#^JT* 

ofc»&t©#*»i:*l*frs*fl^Si:, 

iufSSI 2 ©«flc«©ai*fl[5fe«FEJ8 1 ©M^Sf ©tti^fit 

x-ffi? a z. hx-mm^y^ v ©rtfflaaftfi6*awj*4i» 
T*©^itt:s•c3v^■r«iE■rs*^^s^ba^^&ii 

'J 8»«tt*» £>;t v t- U 2tS££8l U Hirf3*l5£S©fcb 

#2&T- & t> fc*-&«fB3SE»* ftfc IB* ■* © * * tti;&-*- 

lWIBJRlJfe«©tti*<i s *»*?*'5fc*&N HtfBrtSPJStni- 
^ yf U »MESl8©tfia« -f £I31t*o^©fi£tti* 

immM 9 j n£g 8 ta*©^ vt- vammmut 

jiuf3Jg 1 ©A/D^^HOtB^^^bTBtJlB^'y^U 

©55«SZ>-^*Sm©mMWfffii: bTfffcB-f 

t> 

HiJSB^f t- U © 1 0 G %3E*3R»K:*|j-*^IB*$a4 
**.a»l©J£*8^ 



(3) 

5fg 1 ©BfcHif il> 

SufBH 1 ©IftlHgOttJ^fc^y^UJSUIfiiCSISBttft^- 

i*»4©*»gotbi**iioif-j-4aD*ai:, .. 

iuIBiJD»H©tb* fcldlB^ 3 ©l3tKBE«©a*©¥lSfl[ 

So 

[0 00 1] 
[0 0 0 2] 

[t£fc©&a5] H5tt, t£*^C«5^'J'7 i yJMM* 

tmam 3 tt, /t y^y 1 ^mat* ^ u ©«ac * d 

f^ffl^-iftW 2 *fcttSMfi/t V5 1 U 1 *3t«f 43J5«K 

5 2 ' £ tt*©iSa# fc N mm^ ff'J-l £&*J&iX b 
fcHIS* fefflj^t yf'Jl ©3S«Rt«ft«««ft«lti 
U ^©%SS<£«M«^i:bTt±l^-ri>c 

[0 0 0 3] A/DSfflMM' tt s iui£©m«fl&WfS3 
ao ©7 , ^D* r dj*«4ffi«toffl«BT-Tf5 r S''^;HBK:*«ib 
•zttitrfz,, S^4lt tflifiA/DaajSM©^* 

©«iffi«SfittbT#m-ri> 0 mi©«igtii6tt, Sux£ 
^y^y 1©1 0 0%3t*K3BK:*»4^mi4«ftS:-* 

[0004] i^#M5i±, mm.m-$m4<Dtati^mmm 

l©*»S6^i4«["CI»-r6. JS2©*»S3 2 
lis M^f'JSSffiOW^^S. lDff«3 ltt, 
S3iH»J(«5CDtB*t)(S2CD«»«3 2<D\£t)*tm? 

jo i>. ^©^y^y^g^tBsuui, io»^3 i©m* 

6 1 0 0%3Em#J§£MT5^^<;gtS©ftll^bT 
[0 0 0 5] ®m<Dft&&.ffiT'&s ^»?UJtt©«B 

««^»fi; i©3ES2feu r 5if^;««as:^m-r.&c: 

hT•©^^T■^TV^i) e 

[0 0 0 6] ^OtKMtitift WT©HUB4»* 
-So flMfc^fctt^VT 1 '] 1 rt©{b*SJ6«PfcJ:5#HIMf 
Tn ^aJbfe««c*e.*:m$fts^;i/=is : -i s ±T^*y 

1 t3t«gfftS©Ttt*<, £fc^^^U l4»f,CD 

PSttB#H©Jg3at3iftT^t < ^£?>c 
[0 0 0 7] 

[o o o 8] *&w<Dm&, ibwiflCK^yyya 
n k #t i^-jfj sutmitttitft 

ee [0009] *^B^©ft©ae5i±, ^mwsacfls-stftai 
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KS©it***PiH bfc^* 'J ms.M'&zmz z.£&x 
s 5 a v =r v mktimm. z mm? z z. t x- h s <> 

y.li*Eo^mu^:^^©^'^t,l:* s /J^^ <s ba^i-su 

h Z £ &X' £ * 7" 'J ^ft^tU^S^^tt-r £ C i:T' 

[ooii] ##pj§cDM£it!i0@etji±, mrsfeMizw? 
^ttsMgofe^sfPffiij b£^ ? ^ u sasi^rfcffa ci t 
tft-t, 2po««txfctmE©*£ffi b;t{ii©^ba* s ^£ 

©1&tfiMS£II?«-f -5 3 i: #f £ a> ^ U ££S&tBi$ 
[0 0 12] 

[fSH*fP^-rSfe*?)CD#IS] J £©S£«£g?tfc-r5fe«> 

mttlfcO&ffitt^lMfc^ i3^#*Sf3£:ftTV> 
-So *©#•«§-> IB^tt, §f^*^fc©&^tt*JSi:* 

*ifii:©-gc -^JiSP^^B^etUT^SA^ ^©iM* 

ft £> Z £ ■& tf. £ ft i> tz #>© & © T- li & V 
[0 0 13] &%W<D^v^VmSfe&MW&, A^f 

(i) cD^s^^/ii-r^^f^xUBM^iB^ST-feo 

milS^'^^'J (1) ©F^ffitfuSr^Btfiti: bTSRto 

-3V>T\ iJfB^y^'J (1) ©aS*5f<fe?>^"^^U^ 
S^tBSB (1 5) £:£{f;LT^3. 
[0 0 14] *^B^^-•i'^ l J^^^±i^a{3^V^T^ 
mitt®&tnMlii& (3-1 4') tts iulB-'W^U 

(i) <Dftmm.$L8iV/x.iztiimnm(D&ibm (ad 

i:> buIB^'^^U (1) ©«E©^b4 (AV) 
[0 0 15] *^B^©^*y^U^m^tB^S(^ A>yf 

>; ( i) ©^i^^tB-rs^^y^u^m^ai^aT-s-o 

Ts SiFiBrW^U (1) ©I*ia5ffim*^ffit LT5Rfc 
•5 F*ia5ffiiajgitigP (3-14' ) £u iiutBftgBffil/tKS 
r3V>T> iusB^y^U (1) ©SaSrSglSmfiS^bT 

^fes^i^y-T-y^s^aiSB (is) HuiB^^^T 1 
■j ( i ) <D7tnnm&v : /x&MLnnm(D&ii! l m*mm 
LTtuzmnmizm^Ts mm^y^v d) ©sa 

~3i) ^ miiB^ i mmm. t mum 2 m&mow-izm 

^mjfB^^U (1) ©SSi:bT^ffi-r5¥±9fitg[ai 

as (3 0) tzmmhz^ho 

[0 0 16] ^B^^-y^U^g^tB^Stt, 

u (1) ©aa^^-r-s^'^^u^fi^aj^aT-fe^ 

lUIB^'^^U (1) ©?5«m^S^/X(iK««^ 
©^ba (a I) mm^y^-V (l) ©®±©£lb 
a (AV) t^5UT> SiilB^y^V (1) ©pg^ffiSx 



(4) 

6 

^mmmtLxmanr^^m^Mm^ (3~i 4' ) 

h, lfflflfC{S§lt, ItiJiBrt^filnKS-^T, bu 
IB^^'J (1) ©3SS£##5;^^'mgilia335 
(2 3) ^ itSBB^y^y ( 1 ) (Diznmmiv/Rit 

i&nnm&mbs. (ad t> ^a&isstsftfcsg 1 

£ £ Jt« bT. mJfBSS 1 68<I<fc b fclfilB^mmMSV/ 
Xli«f«m^©^bM (A I) #*^frgi>£ttrt 
(18) fc s HirtEAy^U (1) ©«E© 
^bS (AV) i:, ^&f^£ftfcSg2figfiti;£ittfcb 
n T, S5fB^2rafit«tt3t)StilB«£E©^bg (AV) 
^V^§^<&*|^-rs^2*!l^g|5 (19) t> Butami 
¥0*95 (18) ©*!l^m*iVgjlB^2^a5 (1 
9) ©WSS&SCS^T, fdfB^Jffllfi^^Btl'iB^-y^ 
USM^fcliglS (2 3) tZtiitl1rZ>fflWm^£j£® (2 
2) fc$:RllbTV^5o 

[0017] c 
u (i) ©sa^^m-rsv't^^u^gitm^aT-fe-D 

t, mllB^N-^^U (1) ©3£mmSiLatf/X<ifiiiS«M 
©^bft (A I) buIB^'^^U (l) ©«E©^b 
20 S (AV) £g-3l-.Tx tfUB^yT-'; (1) (Dfa^mK 

itmmmthxmtii-tzftmmmm® 0-14' ) 
t, mmm^^i^Xs mm^mi^m^x, m 
iB^y^u ( 1 ) <Dmmttmi&&mt bx&sbzm 1 

^^y'-VmmmtiiU (2 3) BufB^'>^U (1) © 
5E«^«CS^/Xli^mS*iK©^ba; (A I) h> ^tt> 

isc%.£ntz%iimmt*t£Mi.Lx, mtzm 1 ssfiti * 

SuI35Efim^y f /XttSJf*mM©^ba (A I) *^ 
t^d>g*£*j;rr3«l*!lSS5 (18) i:^ milB^-^ 
t^U (1) ©*J£©^bM (AV) £, ^sbWZZtitz 
3c m2fflmtZ&®^X, |tIiB^2g8ffiJ:»3t ) StiBB«E© 
g{ba (AV) ^§V^^S^$i|3J^■ri.^2*l^gP 
(19) fc, SiJlB^l^SP (18) <D$l%.mm&±ZF 

tijfB^ 2 ^j^gp (i9) <DmjmgkKL&-3^x, mum 
WB^tuiB^i^y^u^a^msp (23) ttti^-r 

h®mm^*E)£$> (2 2) i:, #13^ »;f 'J (1) <D% 

mnmLU/ximmmm<D&tii<&*mnvx-&z>mn 
^^^ra^v^T, mm^vrv (D <Dmm^m2mmis. 
£\,x^^m2^vy-^mm.m\m (4-31) ^ 

mllB^ 1 ^fitf t mifBSfl 2Bfifit©¥^<lS«uf3^ 

40 u (1) ©sM^bT^-rs^Kififteajeis 00) ^ 

[0018) #^©^^uBat&fcasaiis ^'^^ 
u (i) ®?innmRvm.nmm*%iiii\sxmt)irz>m 

^fit<fefi«t©in^ (D -e^y^^fcaaibttjA-rs 

MIOA/Dffljffi (8) t> KifB^l©A/D^glll 
(8) ©^ffi©fcB*SI3tSb N ^-oltltB^lCA/D^ 

sis (8) ©srsaaHEJ: t) t> ii%mffi<Dm.z&tj?zm 

1 ©IBlS^a (10) HuI3!g 1 ©A/DJO« 

so (8) (ommm&<oihts-h^mmmi(Dtm^m. (1 
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o) ©i±ia*»tft»i©«iHg (i 2) mm^y 

(1) ©«JE**ar4«E»ffl» (7) k, I5S3 
•EtfttBS (7) ©^D^tB^fifce^OJ^TT'^ 
^^;HtlC|E«lbtB*r*»2©A/DSCag (9) 

t> buib^ 2 © a/d Hymn o) vrnttcomtimm 

U *»oiSWaje2©A/D«»S (9) ©MElffiJ: d 

&i mmffivm* 2 mammm. a d ^ 

151331 2 ©A/D gg&il (9) ©lulg^S©tB^^?5Su 
I3^2©I3m^S (11) ©fcU;bS:Mb3!g2©iJ£j|§§ 

d3) t, mm%2<Dmnm d 3) ©m*«saifE 
mi(Dmnm (12) ©a^WTRfc-f-s^k-T-iSfBAy 
fy (1) <Dft®mm*mt>?zffi&m (14) t> 
a&t3to*« (14) <Dttit>*wmn$mitim o) 

«JE*&ti3if (7) T?©£SU£fc*3^T»IE"r 
&flb3£{g§§ (14) k, afflB£«*g (14) ©UJ^J 

•jt ya«££ft*3rta^-;Wr-y8UUHJ*S 
(1 5) k^JWIbT^So 

[0019] ^WC/V^iJ^Stfea&efc&^t, 
JEfc, aMBS&l©A/D0afcS (8) (Dtiitl^m^LX 

mwv^v ( 1 ) ©5£msvas«^©«git«sfflt 

UT»ttl-r**^« (4) k, SulB^'^^U (1) ©1 

0 0 %3t,n.vtmiz&vz>mmm®mz- ! 3-z.zm 1 ©^ 

S (6) (4) ©ttl**«rlB!Bi©*» 

si(6) 4«-#i*fl[T?i»-r*»2©iijmcs (5) m 
Bess 2 ©hums' ( 5 ) ©m^ vmrnmcowmm 

*4ASj|2 0*«S (3 2) ©ffi;b£AO»-f£;!)Q|f§§ 

(31) k N sdiBio^ii (31) (D&jjtmitt&i&m 
-/lyrvmmm&s (15) ©a*©¥is«i*i&4 

[0 0 2 0] *«w©-'^yT-u»«tfttasE«t*v^ 
hk> jgi©i«g§§ (12) omticomtm^tiitii-^ 

f&KDtmmg&M (16) h„ «ffl^ft5S«TCD> 
4 ZU^)Ufrio&&2tlZ>ffim^y7 L] ) (1) ©5t«S 
ZJ 5 »««SK©«Yli«©*»*fettSe»* i PJWf'r4fc«)© 
b*^«£-**.SSil©JSRg (2 0) tusBfUl© 

msmmm a 6) ©m*i:«jiB»i©^»s (2 
o) *s#^5S5i3b#v^^ibKb*^ 
zmicDitmrn (is) t> s?ii3^2©Mffii (13) 
©fflfc©ie»tt«aa-r3iS2©«e#fcaEgis (1 7) 

k, ^£ft5St«T©>'^Xi'^i'#&^3ftia9 

aa^f^ u ( 1 ) ©«E©SE^b*©*a*fctt««»**y 

»iT5fci&©b*t>tt&^i5»2©«»» (2 1) 

mt2%2<Dfmmm$t$s (17) ©ttWjkmJ!3!fl2 
©JQR8 (2 1) i*-*it4SJEbSv%tt*tt«L#J», 
«8»t*l*r*JII2©tt«« (19) fc, miBJS l©Jt 
«S (1 8) k^2©ib«<g (19) ©fcB^* J P^*%) 
■C&-3&»&C©#fc»k*IW-r**!teS (2 2) k> 
WIBfg 2 ©ftffff (13) ©&*«fca(J!Big 1 ©ttJMf 
(1 2) ©tB*fiT-|^-r*3kT-StiI3^-y^U (1) © 



(5) 

8 

(14) ©ai££mJf3SStl&mfg (3) &tffuf3SE*& 

tun (7) Tfcgftttcat-^-THi-r 
3£{g§§ (14- ) iaiffitflsa "( 1 4 * ) ©au>* 
fe«E«i©rtffljaaft-^^ » r- y arattfr e>^ * 

yjgUiCXftU afflB££aa (2 2) ©tt5±ii s ^T- 

-^yyuaauaw (23) ^-aaaanss (2 2) 

Sg&ii (2 3) ©ffi*«^ftfB**»o* ©ttftffi* 

u msmzm (22) ©tii^^ft^&T-ife^fes^iuffi 
8B«bT^«fiB£tt«jr4JB3©B3««« (2 4) 

[0021] *»?§©-'<5'7 i y3SUW»aaiE«K:*v%Ts 

tWBJSl© A/D ^g|§§ (8) ©&#£«# bTliuSS^ 

y^y (1) (DftmRvtzmnmomfflBtumt lti? 
mrsst^js (4) t, d) ©100% 

» (6) fc, MISR^S (4) ®'tH*ftt9ESB 1 ©sa»s 

(6) tf-*A4tt-ei»'r6«Bi©i»ii» (5) ks ana 

*1©***8 (5) ©UA 2:^97 U»tat©«mHt* 

4 ©*dks (3 2Y <Dmi&tm*zmffj& 
on t % BtjiaiDSgs (3D (Dtiijjtmmmsvm 
mmm (2 4) ©m;t;©¥^ffi£;&#£>¥±9«fftB§§ 

' (3 0) fc**«||LTUS. 
[0 0 2 2] 

©m©^aa tov^Tttsts. 

30 [0 0 2 3] 08 1 omKtDJtm) H 1 tt* #$gBJ§©M 

» ^''jsMBWURaifflii i (Dmm>Bm&7*-rmT'& 

[0 0 2 4] RIBItv-rJl'St:, /WUlCfc luM 

^ y x y i ©«* t «t d ^ -r s n« 2 * fc ttaaa^ f 
^ «j i ttftmi-zizmgiw 2'gi< tt^©M** s M?o 

[0025] *M^mn3<i, aaaa/t»^ij i©^ss 
ua««*fcttdi b, * ©«ja«&««fi^j: bTiii* 

[0 0 2 6] ^1©A/D^t^|8a:, S(iM©S^I±5 

s 3 ©t^-d ^Hi^jttiffiatcjBaiiT-e^y^^caE 
^btts^-r-So ^i©§3tt«ai ott N fi*£Siii©A/ 

D«SMg8©a4£©tB*ftlB«U' iPOBJiBe 1 ©A/ 

d £&s 8 © i mmm<m& m*-r s . « 1 ©«stn 1 

2 buM^ 1 ©A/D 8 ©SWE©ai*4» 5> iuiig 

[0027] «E«aias7 tt, aa^y^ y 1 om^m 
so aaas©«Etttt«7©7^-D^ffijtii[*e*©aijt8 
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IT'T-'i'S'Mmzm&LiiitltZ, £2©!Btt£Bl 1 
lis m^2(DA/nm%L%5 9CDm&<Dliitl$:imLfr 
OguiliB 2 <DA/Dg.&m 8 © 1 JH^BuOfiSrm^f 
•5o Jg2©i$|f§tl 3lis suai^2 0A/D^ii9cD 
^©ffi£fr£iiJS£SI2©iBt&£Sei l®mtiZW,b 

•So 

[0 0 2 8] Refill 1 4 lis tuSEfg2©«|f§il 3©fcB 

^fs^i-Mii i .©aaw 1 2 «DtB*ttT»r s - fc-ew 

lis m«^§i 4©a*t:«Fa««Ettttis3jawt£E 
tWMS7-r©M*it**i]E"r**faBR**t*. flscffi. 

tt-^yr-UaHlffl»»l SHU tirafcttS^' ©fcfci 

[00293 mz, m i mmmommz-D^xm.m-t 

5. 

[0030] macw+> hs$w©*a£tftttJM 

3 lis n^r'Jl ©»«aV3E«fBtt©«ifcfltft«*© 
«Efittt LX®. 5 fcb-To .*©*jEtt£a8 1 © 
S8CTfy*;K«C«»t4, StI^©A/D^^8 

[0 0 3 1] »C, t!lM©A/D^^8©a«©aiA 
ft© 1 ottV^fcAJI 1 ©IBIt^S l 0 WW**!,*, 

1 fc-Ti.) ©lott^lO«l 2©A^t*CS. « 
ffSf l 2 t lis St; buMSS 1 ©IBIS^g 1 0 2p b 1 JHIffl 

(T) mzy-y^v >tf$titz^v7-v iojwtsif3t 
mmmii «Kt i o h-r-s) * 5 A^^n«.o sn 1 comm 

SI 2T-lis I 1 - I OtfJUaiSfts -tOtt-SftftmSBE 

[0 0 3 2] «ECHLT4»W»^ W»©A/Dia» 
§§ 9 ©Si£©fcB;tr{I© loli, OtjfcAJIl ©IBISES 
1 U3W«^nSc £fe£5-#©A/Dg&ii9©gi 
ffi©ffi*« (iSCVlt'ti) ©lotiu Sg2©MgEg§ 

1 3®xtib*%o vmmi 3ttt3Ecma«2©K« 

ittl lfr&lMXB (T) «C*>^'J>y*hfc^f 

i©«Effl ogtvo t-r s) tfA^^ns. ^2 

©*DMii 1 3 T'fcts Vl-VO*«JWi*fU *©tt*fe 

[0 0 3 3] SuKECS^t^bfiA I fcftffittZWEJBfldl 
AVfrfe, ^fl^l 4T-AV/A ISSiii-rSc 
ffg 1 4 ©a*fclft&««E*fttti£ 3 fiV«EttHia 7 T* 
©J«Ut**E***ffiHR*JfettSl 4' T-ib5. 00 

imnM&k&ss 1 0 a/v, mEt&ajn 7 

©tfcUJt*«4V/VT*n»t *ffi«14 i T'li, 4/ 
1 0 

[0034] i'-s-c*«a 1 4 ' ©ffl*au ^^f'j 1 
© ftgeffiKfi t a a . rtssffiiafit k ^ v =r u asii&; ^* 

©Kt^&^&StffbT&iSs ^©^&£ffiV^I*!gi$ffiiru 



(6) 

jo 

0 0 %3£*§s£ttf ^^©My^yjfcmgft©!!] 

[0 0 3 5] rtWffilft-^v^yM^MIl 5, m 
BU bT±IS^«5:^-r^-^ bTfcttfcCs 

^i^^as^trB^i^©^^-b l e©I!l^fflv^T«^•r5 ciiii 

[0036] %imffimmiz&ti&, msmizzz^y 
^vm&&m&x%, smmizmmm-r^m^xhrn 

S©ffiA^?P$iJT-^5o 

[0 0 3 7] mi (DmtfaOfcB) El 2 lis El 1 ©;-?s> 

u jui«ffi««©«ja*iEitfc»60» 2 <omm<DB 
m^-rmx'&^o wTtsasa-raiafcis^Ts 

[0 0 3 8] HI 2 lis **!8©^tyy- 'JglS&ffiSSS© 
20 Jg2|dBJe»ft^"rti©T*S. ^25UEff^l±s luxS 
AS 1 SQB&«i:«e*tt*l!f*»**t»*fc*»©*tf »S. 

[0 0 3 91 ^2 ©HJfiJ&^lis El 1 K^TSg 1 £Jffl& 
JBfcioiU IK, i^4i:, ^l©^KtS6i:s SH2 

©«?3fs§5ks iQ#S3 1 ts ¥^fis»aji§3 ozmm 
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